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(54) INK-JET HEAD 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an ink-jet head 
at a low manufacturing cost without causing mutual 
interference between ac|jacent channels and 
deteriorating bubble discharge performance. 
SOLUTION: The ink-jet head 1 comprises a pressure 
chamber 6 formed by bonding a diaphragm 4 with a flow 
channel plate 2 with an etched silicon substrate having 
(llO)-face orientation. The pressure chamber 6 and 
each nozzle 5 of a nozzle plate 3 where nozzles 5 
opening to each pressure chamber 6 are formed 
communicate with each other via a communicating tube 
10 formed by applying a through-hole machining to the 
flow channel plate 2. A second supply channel 9 
communicating with the nozzles 5. bypassing the 
pressure chamber 6, is formed on the nozzle plate side 3 
of the flow channel plate 2. When ink in the pressure 
chamber 6 is discharged from the nozzles 5 via the 
« communicating channel 10, by a pressure generated in ^ ' . '\ 

the pressure chamber 6 through deformation of the ^ ' ^ f 

diaphragm 4 brought by an actuator, the nozzles 5 are formed in such a way as to be shifted in 
a direction away from the second supply channel 9 with respect to an opening position of the 
nozzles 5 side of the communicating tube 10. 
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^ajiK^ffiLTyx;i/*^5.ta;ai^-t*-5tci^LT, yx 

^W0^K/X;Hi©gBPfliaic«tT^20 

^:|nj±$'ii:T, Siji=iXhO${i^'r'>'^>'x-y h'N-y 
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^'i/'x-y F'N-y F'&ffi^-r5ili:^g6*ii:LTi.^So 

[0 0 18] ii«^7feso%^a. T^^^nx-^ii 
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[0 0 2 5] mXli. li*S4lCfB«-r;5i-5 

tc. Bf[fSaiiW{±, HiFfSSSlS®)*^€.^S73ttK^^x 
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5(tificDM?asfuiis^^?.tiRi±s-i^T, -o^Rtaiit 

[0 0 5 5] *||BiS<D}g^<Dl'>^->'x y 50 
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y K 1 a, aiig 1 0^. giKS2®M®tcJgfi!t$n. 
Et)M6<0}BBK/^^'->2 3 i:l±SS5aaS}gfiE^^^f 

->2 4. 2 6-pfeoT, yx^i/ffisnoaaw 

}B^/^^?-> 2 6 4 (Pj©aiisjKfig/'^^-y 2 

4 J; 0 X;l/5<D^-r/XMiJtliltD;^[p]{c 

€.©S:^t4'J'x-y hx-y^>yT-J^figLTV>5o 
[0 0 5 6] LfcA^^T. l^fg^^^-^/l/P^OffiSTj^-^ 

1 O^JgfiK-rSdiiA^T-*. h*J:»)[ft±* 

-r:^^i/x vh-N<y Hl©Sljg3Xh*J:»3SfiiS 

[0 0 5 7] ffe. ^HfigtDJg^^-l'y^S/'x-y h--<.-;; 
KUi. jBIWI 0*. iiISS4fil3b^S<DS:514K5-i' 
x-y^>ift7^fc^, j5ii^«2(OMffitC}BfiSt*n. E*) 
M6 0Jgfig/^:5'-:/2 3 i:«S5:«ajiWJKfiK-'^^-> 

2 4, ZBTaSoT, /X^l/ffiSfiflOaiigJKlS 
A^->2 6*^}Ii6S4il<D®SW^gfie^<^->2 4 J: 
»3 tffiat07X;U5O^-r/X;l'?iJtC^E©73[n]t;^t 

M:^14'>x-y hx>y^>'i^T-Jg^LTV>5. 
[0 0 5 8] Lfc*^oT, K^^A-^^/l/P^cOfflSTj^^ 

iigi O^JgfiE-rsctA^TtU X;l/-X>y h%J:») 

^ i 0 t O f 5 e A^T' t 

[0 0 5 9] ^5)^, :^mmo:>BMiD-^y^i^Jiyh^ 
>y K 1 S:^tt K7'rx-v^>'yoy^Xviii:tT 
SI»itS^S7'5Xv;&fflV^Tl>5o 

[0 0 6 0] Lfc*<oT, cfc»J-®?a$Wtc^S*}B 

T. i'>^'i>'x v h'N v K 1 ®Sjfi:3;;^h*±»)-g$ 

[006 1] ^ LT, ±l2-l'>'^v/*x-y h's-y K 1 

f!lx.{f. S 7 tCS^-Ti PZTTi'^aX-^JfSO 
^ffll/>5Ctl,T't5L, Sfc, 08fC^i^-rct5fC, » 
m7i'^ax-^r4 0«:ffll/>5c:i:frt5o 0 
7St>'ia8tcfct^T. ±1201 i:R^©a^giJ^^ttt, 

[0 0 6 2] trj:t>^^ 7^^iX-^2:LT, PZT 
7i7^aX-^3 0%ffll/^5^, 0 7^5^1" J: 
«f!l«4iyicSM3 1 ^:0LTPZT7^^;iX-^ 

3 0SaF7U-A3 2*<S-&^n, 7U-A3 2JC«, 
«JiffiM3 3*^#ISl&^nTl^5o 07fi:43V^T, I'y^^ 
v^*x-y h'N-y K 1 -Ty^A^itajSMS 3A>e>-Y:/^ 
«*aP 8 LTffi*&^ 7 il^ 2 9 Jc^*^n, 
Sfi]ffi4*^gM3 l?r^LTPZT7^^nX-^?lc 
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[0 0 6 3] Lfc*^oT, -^y^mt. /X;U5tClRl*^ 

^nr. yx;i/5<D{t3S©mjs^aiii*^iRi±*n5o $ 

Tz. gllffi4^:P ZT7^^aX-;5f 3 OT«t-li:T 
[0 0 6 4] $fc. 7i'^aX-3?i:UT. 

4 0Tffitcmsss4 i*^i$^^n, ■t'^>\z^ ^©Ts 

m*&n8^a3if5Mji?L4 4*^JBfiK^nTi/^5= $ 
[0 0 6 5] co^^, -ry^ii. ft3i?$^4 3*^5.^ 

ii?L4 4^aoT-r>i>mitSP8^/rLTfiti&»7i:^ 
*T'Miifi4^^}g^-B-So yx^bsii. Haini©^ 20 

[0 0 6 6] Lfcjb^oT, -r>'^git«, /X;l/5tlRl*> 

*tiT, y X;i/ 5 <?)Mjfi©^jSSf iii14%iBi±-r 5 c *^ 

-CtSo Sfc. Sllfi4>&#«7^^aX-^4 OT'^ 
}g^-&Tl^i.fc46. P ZTTi'^aX-^fS O^r^tfffi 
<D7i'^aX-^tD«-&i:JtKLT. ?Sa«±I*VJN^ 

[0 0 6 7] 1X±. *%0^#t j:oTS$nfc%B^>&» 
[0 0 6 8] 

[%w<oam] »*«ifs«o^w©-r:xi7i;x-y h'N 

"yKtititf, E:^S^> (110) <D®7Dffi5:*-r5 
U 3 >S«5:x 9^ > y t fcjJitKteJcJSSlS^g^ L 
TJgfigb. jjitK«©S«i«i:5^lRl-r5illtcjt^jn§E 

WT'SiiL, jsit^«®yX;l'Siytc. yX^l/tE:']^* 
3£lHltTaii-r5^2©«t|&8S*}gfigLT, 7^5^aX 

KE:^mi^£D'<> i' ^jiiiK^ii L T y X;l'A^ e Rtttl ^ 

■B-stiSLT, yx;i/*, aaso^^y x;ni!i®MP 
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[0 0 6 9] ll3c3S2ie®©i!B^©-<>^->*x-v h'N-y 

yx;w^j£©»?agfaii4^$6.icisi±?-a:T. -iyp^ 
[0 0 7 0] if^:i3feetD^^©-ry^>^x-v h'N-y 

T. 3bO, yX;l'ffifflyo^g}gfiK/'^:5f-yAW«ffi!l 
[00 7 1] il*«4l2ig<D%B^©'r>^i/*x >y h'N'V 

Ktinif. ass*. ^igfi!iA>s^DM73ttK7'rx 

AO, y X;i/fiil©^gjgj5K/^ :/A^Si!iSi!loa 

mm<Dy5m^:k^i'^mm^^^^-y^m\^^r. 
is.o^mmt-'^com^^t'^ xy hx-y^y^T-j^figtrv^ 

tA^Ttu 7.fv--/y h^^r>-m^±t^x. mm 

Co 0 7 2] t^^m5BW.o:)^m<o^yi'i^xy 
Yicxnii. S:^14H^'rx-y^y^*o-X7XvjghL 
T^II^^S7'5Xv;&ffll,^Tt^50T% <t t) -M®* 
Wti:MjiW?:}^fiE-rSiii:A^T't, 7.;U-X<y h^it) 

[0 0 7 3] ll*^6S«©^B^<D-ryi7i^x-y h'N-y 
Ktintf. 7^^aX-^t i:LT, E®7^^aX- 

So 

[0 0 7 4] ll^«7ES<?5%B^Ol'>^i^*x y h^-y 

[0®<^ia**ittB^] 

[0 1 ] ^^wto-r '>*x -y h 'N-y Y(D-%m<r>Y&m 

^mmLtz-(y^'JxyV-syY(r>mM. i5itKS«R 
tfyX;l/«g|5^J-<OiE®»r®0 (a) , ¥®0 (b) Rtf 



(8) 



2 0 0 3 
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JSffiS (c) c 

[02] mi<D^yi^i^Jiyh^yV(OTmm^(OW^ 
(a) . ^ffiBI (b) Sl/lSffia (c) o 

[0 3 ] 0 2 «0'> u n >mi&(Dmm(Diy u n ymtmm 

^(7)£SSr9@ (a) . ¥S0 (b) :&tfl£S@ 
(c) o 

[0 4 ] 0 3 <Di/ U 3 >Sfi«Daffifi!l*^5 -^^ X y b X -y 

(a) . Tffi0 (b) StfEffia (c) o 
[05] 0 4©i/'J=i>'Sfi©SSa*x-y^>i>-LT 
iflES. aaWII^JgfiitLfci^^OiEffiirffia (a) , 

(b) Rt;S®0 (c) o 
[06] 04OK^-l'x>y^>i7i:0 5<O'>x-y hx>> 

[07] 01<D-l'>'^'i?x-yh'N-y Kt7^^:ix-^ 
i: LT P Z T7^'^ax-^j;&fflt,^/-c#&OiEffillr® 
0. 

[08] 01O^'^'^'->*x■v^'^•y KJCZiJ'^iX-:? 
t LTii«7^^^x-^;&fflV^ft^#^7)iEffi^efffi0o 
[09] «f3t£'D-r>^7->*x'y h^-y K©IEffiBfffi0o 
[0 1 0] h^y F<oaaW^ Kv 
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2 4. 2 5. 2 6 
PZT7^^aX-^r 



us 
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[08] 
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